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Objective. To measure the impact of an interprofessional experience (IPE) in medication therapy
management (MTM) on students’ attitudes and skills regarding interprofessional collaboration (IPC).
Methods. This interprofessional MTM experience spanned three weeks, with health science students
(medicine, nursing, nutrition, and pharmacy) meeting once weekly. The IPE facilitated interprofessional
student collaboration via small-group sessions to conduct MTM consultations for patients with complex
chronic conditions. Student learning and attitudinal changes were evaluated by comparing pre- and post-
IPE survey responses and a qualitative summary of the students’ clinical recommendations. Efficacy of
student groups was measured via patient satisfaction surveys and was reported by frequency of response.
Results. Twenty-seven students participated in the program and 22 completed both pre- and post-IPE
surveys (81% response rate). The survey included open-ended and Likert-type items assessing students’
attitudes and skills regarding the IPE as well as their reactions to the experience. Significant changes were
observed for two attitudinal items regarding interprofessional teams: maintaining enthusiasm/interest and
responsiveness to patients’ emotional and financial needs. Patient-reported satisfaction and students’
complex clinical recommendations provided further evidence of student learning.
Conclusion. This novel IPE in MTM promoted interprofessional collaboration and education in this
unique patient care area. Students’ attitudes toward and skills in interprofessional collaboration
improved, and the patients who received care reported positive experiences. Many health professions
programs face challenges in meeting IPE requirements. The results of our study may provide the
impetus for other institutions to develop similar programs to meet this urgent need.
Keywords: interprofessional education, interprofessional collaboration, medication therapy management, in-
terprofessional rotations/experiences
INTRODUCTION
Interprofessional collaboration among health care
providers is vital for the delivery of effective and safe
patient-centered care.1,2 Integration of interprofessional
education (IPE) into health professions curricula is well
recognized and understood.2,3 Medication therapy man-
agement (MTM) services, now required as part of the
Medicare Part D drug benefit, are designed to help ben-
eficiaries with chronic conditions manage their medica-
tions.4 Assimilation of MTM services into advanced
pharmacy practice experiences (APPEs) can be success-
ful; however, limited evidence exists regarding incorpo-
ration of MTM into an IPE for students.5 Medication
therapy management services are typically delivered
solely by pharmacists, limiting opportunities for inte-
grating other healthcare professionals into this vital area
of patient care. To address this, theUniversity ofArizona
Medication Management Center (UAMMC) identified a
unique opportunity to teach interprofessional communi-
cation and team dynamics as part of its provision of
MTM services for interprofessional students (medicine,
nursing, nutrition, and pharmacy) in the final year of
their degree programs.
The UAMMC is an innovative clinical call center
primarily employing pharmacists, pharmacy technicians,
pharmacy interns, and prepharmacy students in the
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delivery of MTM services to patients across the nation.
Since its inception in 2006, the Center, which is located
within the College of Pharmacy, has engaged phar-
macy students, pharmacy residents, and hundreds of
paid pharmacy interns. However, integrating other
health sciences students in an IPE was a novel endeavor.
The IPE program goals were to provide valuable interpro-
fessional student learning experiences and to explore the
roles of other professions in the provision of MTM while
promoting interprofessionalism and comprehensive pa-
tient care at the UAMMC. The objective of this study
was to implement an IPE in MTM and assess the impact
of the experience on students’ attitudes and skills about
interprofessional collaboration.
METHODS
The student learning objectives (Table 1) for the
IPE were adapted from the Interprofessional Education
Collaborative (IPEC) Competencies.6 To address these
objectives, participating students were offered multiple
opportunities to work collaboratively with their inter-
professional peers in the delivery of comprehensive, tele-
phonic MTM services for patients with complex medical
conditions. A unique feature of this IPEwas conducting it
over a three-week span, which allowed students to meet
weekly three times rather than for just one day, which is
typical for most IPE events or sessions. This extended
schedule was developed intentionally to expand students’
opportunities to engagewith diverse patients and students
from other professions; this schedule also helped prevent
the scheduling challenges characteristic of clerkships
and clinical advanced pharmacy practice experiences
(APPEs).
Participating students were recruited using various
methods. Fourth-year pharmacy students completing an
APPE at the UAMMCwere automatically included in the
IPE experience. If additional openings for pharmacy stu-
dents were available, participants were recruited from
other nearbyAPPEsites. TheCollege ofNursing included
the IPE as one of their community health clinical site
options for fourth-semester nursing students, Nursing fac-
ulty members selected respective students based on areas
of interest that students had indicated on a rotation place-
ment survey. College of Medicine students participated
on a voluntary basis. The IPEwas advertised by amedical
student organization that tracked students’ involvement
in cocurricular volunteer programs and awarded them
with a special distinction on their transcript. Finally,
fourth-year students from the College of Nutritional Sci-
ences who were interested in pursuing a dietetic intern-
ship were identified by faculty members and offered
independent study credit for their participation in the IPE.
Only students in the final year of their degree pro-
gramwere invited to participate in the IPE; the goalwas to
ensure that all students possessed similar levels of the
skills and experience needed to make clinical interven-
tions for patients with complex conditions. None of the
didactic curricula completed by health sciences students
Table 1. Learning Objectives and Associated Student Pre-Post Survey Statements Mapped for an Interprofessional Education
Experience in Medication Therapy Management
Learning Objective
Associated Student Pre-Post Survey
Statement Numbers (#)
Describe the unique roles, responsibilities, and expertise of other
health professions in the delivery of MTM services.
1, 4, 10
Demonstrate an ability to work in cooperation with patients,
providers, and others involved in the delivery of prevention
and health services.
2, 3, 8, 9, 17
Engage diverse health care professionals and their associated
resources to develop strategies to meet specific patient care needs.
1, 2, 3, 10, 11, 13, 15, 17
Demonstrate the full scope of knowledge, skills, and abilities required
from available health professionals and health care workers to
provide safe, timely, efficient, effective, and equitable care.
1, 2, 3, 4, 12, 13, 15, 16, 18
Demonstrate active listening skills to encourage ideas and
opinions of other team members.
2, 5, 19, 20
Express one’s knowledge and opinions to team members involved in
patient care with confidence, clarity, and respect, working
to ensure common understanding of information and treatment
and care decisions.
1, 5, 6, 19, 20
Apply leadership practices that support collaborative practice
and team effectiveness.
2, 3, 4, 7, 8, 9, 11, 14, 17
American Journal of Pharmaceutical Education 2019; 83 (3) Article 6584.
371
formally included MTM experiences. However, phar-
macy students may have been introduced to related con-
cepts; had introductory pharmacy practice experiences
within the MTM field; or worked at the UAMMC prior
to enrolling in the IPE. Other conditions, considered by
Allport’s Contact Hypothesis as necessary to reduce in-
tergroup conflict and promote a positive attitudinal
change, were integrated into the development of this ex-
perience.7 For example, it was important for the devel-
opers to ensure that each group had equal status in the
contact situation (ie, involvement in the IPE); there was a
cooperative atmosphere; individuals were working on
common goals; there was institutional support for the
IPE; students were aware of the similarities and differ-
ences in their roles; students had positive experiences
during the IPE; and participants perceived each other as
typicalmembers of their group (ie, typical representatives
of health professional students).
Throughout the experience, two pharmacy and two
nursing students met with either two medicine or two
nutritional science students, forming an IPE student team
of six students per rotation. The instructors, a registered
nurse and pharmacist employed by the UAMMC, mod-
eled real-world interprofessional care and supervised stu-
dents’ activities and patient interactions. Each morning,
the six IPE students worked through complex case studies
as a team, with guidance from the pharmacist and nurse
preceptors. The purpose was to familiarize students with
the MTM consultation process and to practice teamwork
and communication strategies. The group then presented
their case study findings to the preceptors and simulated a
consultationwith one of the preceptors role-playing as the
patient. Following the mock phone call to the patient,
students were debriefed to: identify strategies to work
more collaboratively; discuss strengths of their clinical
recommendations and patient counseling; and clarify
any points of confusion about the process with the pre-
ceptors. Throughout the case study process, the precep-
tors provided constructive feedback regarding student
teamwork, patient counseling skills, and clinical recom-
mendations.
To facilitate knowledge and skill acquisition for con-
ducting actual MTM patient consultations, the six stu-
dents spent roughly two hours completing two or three
case studies as a group. Students then were divided into
two teams of three students, with one student per profes-
sion on each team. The two teams spent the remaining five
hours of the IPE day preparing for and calling actual
patients. To facilitate students’ preparation, patients re-
ceived a telephone call two to three days in advance to
request their participation in a consultation conducted by
students as part of an IPE. The patient population available
for MTM consultations at any point in time depended on
the UAMMC’s current health plan contracts. Patients in-
volved in the IPE consultations included those who had
recently been discharged from the hospital (via a collabo-
rative program with a local hospital) and Medicare bene-
ficiaries enrolled in their health plan’s MTM program.
In preparation for the scheduled telephone calls
with actual patients, students were asked to focus on their
profession’s unique areas of expertise in the following:
developing potential patient-related questions and coun-
seling points (learning outcome 1); sharing ideas and
clinical recommendations with their interprofessional
teammates (learning outcomes 5 and 6); and developing
a comprehensive consultation plan (learning outcomes 2,
3, and 4). They also used patient records (eg, hospital
electronic health records or medication claims data) for
each MTM review.
For the actual consultation, students followed a
structured clinical call script, which the site preceptors
had developed to guide this process. The script in-
cluded counseling discussion points for the respective
professions to address with the patient as appropriate.
Immediately prior to the MTM review with the patient,
students presented the patient case as a group to the
pharmacist and nurse preceptors. Each student included
the profession-specific description of the information
that he or she intended to address with the patient. The
preceptors provided student feedback regarding their
clinical recommendations and respective responsibili-
ties within the team.
During the MTM review with the patient, students
followed the clinical call script; however, theywere given
latitude to adapt and customize their counseling and rec-
ommendations based on pertinent concerns identified
during the conversation with the patient (learning out-
comes 7). All three of the students on each MTM team
spoke to the patient. First, the nursing student initiated the
call, completed the medication reconciliation, updated
the information about the patient’s allergies, and dis-
cussed nursing-related counseling points. Next, the phar-
macy student discussed medication-related concerns and
recommendations with the patient. Finally, the medicine
or dietetics student closed the call with questions and
counseling points specific to their profession. To ensure
the accuracy and appropriateness of the information re-
layed to the patient, the nurse and pharmacist preceptors
listened in on the call. The preceptors were also available
to assist students if they encountered a situation where
they felt ill-equipped to address the patient’s concerns
on their own. Each team typically completed two to four
MTM consultations per day as time and patient availabil-
ity allowed.
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After each phone call, students debriefed with their
teammembers and preceptors. This group discussion pro-
vided a valuable opportunity for the preceptors to offer
constructive feedback regarding clinical and team collab-
oration skills; it also allowed self-reflection regarding
their group participation and patient interactions (learning
outcomes 5 and 6). Next, the students developed a prog-
ress note for the patient records that included: assessment
of the patient’s medication regimen and overall health
status, important patient follow-up instructions, informa-
tion to relay to the patient’s providers, and the students’
recommendations. Students also identified important pa-
tient reminders and information for inclusion in the med-
ication action plan (MAP). The MAP and an updated
medication list were part of the comprehensive medica-
tion review (CMR), which was mailed to the patient in a
follow-up letter.
Outcomes were classified according to the Kirkpa-
trick/Freeth model (Table 2) which distinguishes four
levels of learning (Level 1: Reaction; Level 2a: Modifi-
cation of attitudes/perceptions; Level 2b: Acquisition
of knowledge/skills; Level 3: Behavioral change; Level
4a: Changes in organizational practice; and Level 4b:
Benefits to patients/clients).8 The post-IPE survey
contained open-ended questions to capture students’ re-
actions to the program and gain insight into their percep-
tions regarding their experience (Level 1: Reaction). The
questions included: What did you like BEST about this
interprofessional experience? How did you feel about
working on patient cases in an interprofessional group?
Was it easier or harder than you anticipated? Did you
learn anything in particular about working with other
healthcare professionals? What did you like LEAST
about this interprofessional experience? and Do you have
any comments or suggestions to improve the experience
for future students?
To evaluate student IPCattitudes and skills (Levels 2a
and 2b) and determine their progress in meeting the expe-
rience learning objectives for the IPE, the student survey
for the IPE contained Likert scale items. The pre- and post-
survey instruments were almost identical, with the excep-
tionof theopen-endedprogramevaluationquestions added
to the post-IPE survey. The survey items (Table 3) were
developed from the Interprofessional Education Collabo-
rative (IEC) Core Competencies based on their four core
domains: values and ethics for interprofessional practice,
Table 2. Outcomes from an Interprofessional Education Experience in Medication Therapy Management According to the
Kirkpatrick/Freeth Model7
Kirkpatrick/Freeth
Model Level Definition Measurement Tool Subjects Focus of Outcome
1: Reaction Learners’ views on the learning
experience and its
interprofessional nature
Open-ended questions on
post-IPE student survey
Students Student attitude toward
IPE
Program Evaluation
2a: Modification of
attitudes/perceptions
Changes in reciprocal attitudes
or perceptions between
participant groups. Changes in
perception or attitude towards
the value and/or use of team
approaches to caring for a
specific client group
Scaled questions on pre- and
post-IPE student survey
Students Student attitude toward
IPC
2b: Acquisition of
knowledge/skills
Including knowledge and skills
linked to interprofessional
collaboration
Clinical recommendations Students Student knowledge and
skills
3: Behavioral change Identifies individuals’ transfer of
interprofessional learning to
their practice setting and
changed professional practice.
Clinical recommendations Students Student professional
skills
Patient Satisfaction Survey Patients Student behavior
toward patient
4a: Changes in
organizational practice
Wider changes in the
organization and delivery of
care
Informal evaluation of
interprofession- alism at the
UAMMC
Site Increase in
Interprofessional
collaboration at site
4b: Benefits to patients/
clients
Improvements in health or well-
being of patients/clients
Patient Satisfaction Survey Patient Impact on patient
Abbreviations: IPE5Interprofessional Education, IPC5Interprofessional Collaboration, UAMMC5University of Arizona Medication Man-
agement Center
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roles and responsibilities, interprofessional communica-
tion, and teams and teamwork.6 Similarly, Dow and col-
leagues adapted the IPEC competencies to define IPE
program success via the Interprofessional Education Col-
laborative (IPEC) Competency Survey.9 Dow’s findings
suggest that it is feasible to use a questionnaire based
on IPEC competencies.9 A 7-item Likert scale rang-
ing from 1-7 was used for item responses: 75strongly
agree; 65agree; 55somewhat agree; 45neither agree
nor disagree; 35somewhat disagree; 25disagree; and
15strongly disagree.
During the first two full rotations of the IPE, another
project was ongoing at the UAMMC that allowed for
coincidental documentation of recommendations and
interventions to illustrate the clinical impact of the stu-
dents’ consultations. This information was used to doc-
ument and evaluate the student groups’ application of
clinical MTM-related knowledge and IPC skills
(Levels 2b and 3). This ongoing project also allowed
for collection of information about patient satisfaction
during the first two IPE rotations; the patient satisfac-
tion survey was administered by a neutral party in a
separate telephone call within three months of the con-
sultation. Patients were asked to respond to 17 state-
ments regarding their experiencewith the student group
consultation using a 4-itemLikert scale. The statements
were classified into four distinct categories: medication
knowledge, self-management/empowerment, address-
ing concerns, and patient experience. The purpose was
to measure patients’ satisfaction with the program re-
lated to receiving care from an interprofessional stu-
dent team (Level 4b) and student behavior toward
patients (Level 3).
The UAMMC’s organizational environment and in-
terprofessional collaboration were observed informally
by the center’s nurse manager/IPE coordinator to assess
interprofessionalism before and after implementation of
the IPE (Level 4a).
A mixed-method approach was used for the ana-
lyses. The student pre-and post-IPE survey was adminis-
tered via email on Qualtrics (Provo, UT). Students were
emailed an IPE survey link one week before the rotation
and again one day after the last session. Responses to the
open-ended questions were qualitatively reviewed by the
authors for recurrent themes or concepts. Once themes
were identified, the data were reevaluated to determine
the number of responses that addressed the most com-
monly occurring themes. The pre- and post-survey
responses to the Likert-scale items were compared us-
ing a Wilcoxon signed rank test. The student groups’
recommendations and clinical interventions for patients
were collected and categorized. Finally, data frompatient
satisfaction surveys were summarized and reported as
frequencies.
RESULTS
Twenty-seven students participated in the IPE over
four offerings. Of these, 22 students completed both the
pre- and post-IPE student surveys (81% response rate);
five students’ responses were excluded from the analyses
because of incomplete responses. The survey results are
presented in Table 3.
Several recurrent themeswere identified in the open-
ended responses on the postsurvey (see Appendix A for
specific student comments). Eight students (36%) found
that integration of other professions allowed them to learn
a considerable amount of clinical information from their
colleagues and helped them better understand the exper-
tise and roles of other professions on the health care team.
One-fourth of respondents (27%) indicated that the inter-
professional experience was easier than they originally
anticipated, primarily due to the cooperation and support
of the other students. In other words, these students be-
lieved that team collaboration improved patient interac-
tion and the overall student experience. Four participants
(18%) expressed that they enjoyed working with actual
patients rather than only preparing case studies as they
had done in other IPE activities. Four of the students
(18%) also mentioned that incorporating videotaped ex-
amples of MTM calls into the IPE curriculum materials
would improve their experience and better prepare them
for conducting the live calls with patients. All of the stu-
dents’ responses on the post-survey support Level 1 (re-
action) of the Kirkpatrick/Freeth model (Table 2)
Results of the Wilcoxon signed rank test showed a
significant positive difference between two of the atti-
tudinal survey items. The items included “Working in an
interprofessional environment keeps most health profes-
sionals enthusiastic and interested in their jobs” (p5.002)
and “Health professionals working as teams are more re-
sponsive thanothers to the emotional andfinancial needs of
patients/clients” (p5.002). These responses support Level
2a: Modification of attitudes/perceptions (Table 2). Stu-
dents’ responses to the other 18 items remained the same
or were only slightly improved from pre- to postsurvey.
The pre- and post-IPE student survey results from all four
rotations are presented in Table 3. These student reactions
support Level 2a (modification of attitudes/perceptions) of
the Kirkpatrick/Freeth model (Table 2).
A wide variety of clinically significant and complex
concerns were identified during the student-patient con-
sultations. Students acted on medication-related safety
problems and gaps in adherence to national treatment
guidelines. This demonstrates the clinical aspect of the
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students’ learning during the IPC experience, whichwas a
significant addition to the interprofessional collaboration
skills that they gained. These findings supports Level 2b
(acquisition of knowledge/skills) of the Kirkpatrick/
Freeth model (Table 2).
Students’ behavior was evaluated via the clinical rec-
ommendations described above. The interventions illus-
trated the students’ ability to work as a cohesive team to
identify pertinent safety concerns and patient education
needs. Positive responses collected during the patient sat-
isfaction survey (Table 4) indicated the student teams’
success in delivering their interprofessionalMTMservices
from a patient’s perspective. For example, all six (100%)
patients who received a consultation from an interprofes-
sional student team and responded to the survey indicated
they strongly agreed that they were satisfied with the over-
all care provided and that the students were respectful dur-
ing their interactions. Additionally, all of the respondents
strongly agreed or agreed that the students helped them to
better understand why they were taking their medications.
These results support Level 3 (Behavioral change) of the
Kirkpatrick/Freeth model (Table 2).
Since the inception of the IPE at the UAMMC, the
organization has expanded the roles of other professions
in the delivery of MTM services to patients across the
nation. Prior to launching the IPE, the UAMMC staff
was composed almost exclusively of pharmacists, phar-
macy interns, and pharmacy technicians. In the year fol-
lowing implementation of the IPE, the UAMMC hired a
team of nursing students to provideMTM counseling ser-
vices. The Center also initiated dietetics related educa-
tional sessions for staff to increase their knowledge and
facilitate integration of nutrition-related information into
their MTM patient counseling. These results support
Level 4a (changes in organizational practice) of the Kirk-
patrick/Freeth model (Table 2).
The positive results from the patient satisfaction sur-
vey illustrate the benefits of the interprofessional MTM
consultations. All patients (6 [100%]) surveyed strongly
agreed or agreed with the statements in the domain of
medication knowledge (eg, “The students helped me un-
derstand the best ways to take my medicines”). Addition-
ally, all respondents strongly agreed or agreed that the
student-made recommendations for the patient’s overall
health and the MTM service would improve their health.
These results support level 4b (benefits to patients/clients)
of the Kirkpatrick/Freeth model (Table 2). The patient
satisfaction survey results are presented in Table 4.
DISCUSSION
The UAMMC’s comprehensive approach to MTM,
combined with the paucity of published reports on IPE
activities involving these services, prompted develop-
ment of this interprofessional collaboration experience.
The UAMMC has a strong history of engaging student
pharmacists in the delivery of MTM services to their pa-
tients. Furthermore, the Center is an APPE site for phar-
macy students, thus systems were already in place to
allow for flexibility in scheduling and to accommodate
students from other health sciences colleges. All of these
factors facilitated the introduction of a longer IPE pro-
gram that spanned a three-week period and integrated the
delivery of MTM services. This IPE program paralleled
similar work byMann and colleagues in that it focused on
the learner’s experience while creating an opportunity for
students to participate in the health care system.10 The IPE
is the first program of its type at the Univeristy of Arizona
College of Pharmacy and, to our knowledge, at any col-
lege of pharmacy across the nation. The unique schedule
of this IPE experience, held one full day perweek for three
weeks, enabled participation by other health sciences stu-
dents. The rotational nature of the IPE provided several
options for colleges to incorporate the activities to best fit
their students’ schedules and curricula (ie, incorporate the
IPE into their existing clinical rotations, offer the IPE as a
volunteer experience, or offer the IPE as an independent
study).We believe this flexibility resulted in full-capacity
student participation in each of the four offerings of the
IPE assessed in this study. Additionally, the experiential
component gave interprofessional student teams the op-
tion to interact within the healthcare system and with
actual patients.
Overall, the students involved in the IPE described
improvements in their interprofessional skills, delivered
interprofessional MTM consultations at a high level as
reflected by patient satisfaction ratings, and practiced
making sound clinical judgements. Based on the Kirkpa-
trick/Freeth model, positive changes were observed in
students’ reaction (ie, attitudes toward the experience),
behavior, knowledge regarding IPC and MTM, and clin-
ical outcomes for their patients.8 Specifically, the stu-
dents: indicated improvement in self-reported views of
IPC between the pre- and post-IPE student surveys
(Levels 1 and 2a), demonstrated effective delivery of
MTM consultations with high patient-reported satisfac-
tion (Levels 3 and 4b), and provided appropriate, robust
group-generated clinical interventions to their patients
(Levels 2b and 3).
As noted above and in Table 1, the pre- and post-IPE
student survey results showed that the IPE activities suc-
cessfully addressed our learning objectives. Additionally,
these results revealed that interprofessional education in-
tegratingMTMas the clinical experience is a viable option.
Students’ numerous interventions and recommendations
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had a significant impact on patient safety and care. Patient-
reported satisfaction with the interprofessional experience
was positive, illustrating the success of using students and
interprofessional teams in the delivery of these services.
Kostas and colleagues also found that educating clinical
trainees inmanagement of medications for elderly patients
resulted in the trainees having improved ability to perform
accurate medication reviews and experiencing self-
reported behavioral changes.11 Together, these successes
provide initial evidence that interprofessional medication
management training is valuable. More specifically, our
findings show that the IPE at the UAMMC is an effective
student learning experience.
In addition to students’ reactions to the program and
opportunities for programmatic improvement, the open-
ended responses to the post-IPE student survey also shed
light on future student behavioral changes (Level 3). For
example, responses such as, “In the future, I know what I
can ask them [pharmacists and dieticians] in regards to
patient health” indicate that students may alter their pro-
fessional practice toward a more collaborative approach
as a result of participating in the IPE program. Further-
more, comments such as, “After the experience, I value
interprofessional collaboration because it truly benefits
the client [patient]” suggest that these potential shifts in
thought processes may also have an impact on future pa-
tient interactions, which align with the ultimate goal of
IPE which is to improve patient care.
Additionally, this IPE provided the impetus for
UAMMC to explore the potential for interprofessional-
ism within MTM by integrating various health science
student groups into this once pharmacy-dominated space.
The UAMMC nurse manager/IPE coordinator and phar-
macist preceptors’ roles provided initial support for IPCat
Table 4. Patient-Reported Satisfaction with Interprofessional Student Group Medication Therapy Management Consultation
Patient Satisfaction Response Frequencies n (%) (n=6)
Domain Question
Strongly
Agree Agree Disagree
Strongly
Disagree
Not
Applicable
Medication
Knowledge
The students made sure I understood following
the drug regimen.
5 (83.3) 1 (16.7) 0 0 0
The students helped me to understand why
I am taking each of my medicines.
4 (66.7) 2 (33.3) 0 0 0
The students helped me understand how to
know if my medicines are working.
4 (66.7) 2 (33.3) 0 0 0
The students helped me understand the best
ways to take my medicines.
5 (83.3) 1 (16.7) 0 0 0
Self-management/
Empowerment
After talking with the students, I feel more
confident to manage my medicines.
5 (83.3) 1 (16.7) 0 0 0
The students encouraged me to achieve my
treatment goals.
4 (66.7) 1 (16.7) 0 0 1 (16.7)
The students made recommendations for my
overall health.
5 (83.3) 1 (16.7) 0 0 0
The students helped me find easier ways
to take my medicines.
4 (66.7) 0 1 (16.7) 0 1 (16.7)
Addressing
Concerns
The students listened to concerns about my
medicines.
6 (100) 0 0 0 0
The students addressed my health concerns. 5 (83.3) 1 (16.7) 0 0 0
The students addressed my concerns about
the safety of medicines.
5 (83.3) 1 (16.7) 0 0 0
The students addressed my concerns about
the cost of my health care.
3 (50) 0 1 (16.7) 0 2 (33.3)
Patient
Experience
I was satisfied with the students for overall
care provided.
6 (100) 0 0 0 0
The students were respectful during our
interactions.
6 (100) 0 0 0 0
Due to my experience with this type of care,
I would recommend it.
5 (83.3) 1 (16.7) 0 0 0
I value the information the students gave me. 5 (83.3) 1 (16.7) 0 0 0
I feel this service will improve my health. 4 (66.7) 2 (33.3) 0 0 0
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UAMMC and in the MTM field in general. However,
prior to initiation of the IPE experience, little was known
about the impact of integrating other professions on a
larger scale at the direct patient care level. After imple-
menting these rotations, UAMMC personnel were able to
fully comprehend the goal of interprofessional, compre-
hensive patient care. As a result, the UAMMC hired a
team of student nurses, complementing the large, already
established team of student pharmacists. Integration of
dietetics in-services for the UAMMC clinical staff illus-
trate another potential benefit and relationships that
resulted from the collaborative process of developing the
IPE; in this case, it resulted in subsequent realization of the
important role dietitians play in the delivery of MTM con-
sultations. This innovative IPE is at the forefront of the
newly discovered interprofessional MTM environment as
a result of highlighting the important roles of other health-
care professions, demonstrating their feasibility, and pro-
moting the benefits of their integration intoMTMservices.
To implement a similar IPE workflow within other
settings, such as health sciences colleges and community
pharmacies, many of the UAMMC IPE components are
replicable. However, replication is dependent on having
dedicated personnel and the infrastructure in place to
implement the program. A requisite component for the
development of a similar IPE program is establishing
relationships with respective health sciences colleges.
The most significant barrier to IPE program implemen-
tation is most often related to scheduling. Thus, working
with the other colleges to ensure the IPE schedule (days/
times) is realistic and facilitates student participation is
critical. For example, the flexible schedule (ie, once
weekly for a three-week period) of the IPE allowed col-
leges and their respective students to participate more
readily. The required resources for implementing
this IPE included: a database of MTM-eligible pa-
tients, desktop computers for student use, a conference
call-enabled telephone system, a small classroom or
conference room, and an LCD projector. Additionally,
designated personnel are needed to coordinate and im-
plement the IPE program. In the UAMMC, the nurse and
pharmacist preceptors guided and assisted the students at
all times during each IPE session, which required a sig-
nificant investment of personnel resources. Prior to each
rotation, the nurse coordinator also spent several hours
scheduling students, developing materials, and organiz-
ing resources. Additional resources were required from
the UAMMC clinical support staff (ie, pharmacy tech-
nicians) for scheduling the patient consultations. Scaling
the IPE would require having enough preceptors to di-
rect the students through the process, a larger workspace
for the student groups, computers to access the database,
complete IPE requirements (ie, assignments, patient
consultations), and sufficient patients to participate in
the MTM consultations.
Physical space and preceptor availability limit the
IPE program’s capacity to the current number of students
(six per day). The interprofessional education model
within Arizona University allows students to complete
the required and elective components.While this program
only has the capacity to remain an elective (rather than a
required) component of the UACOP curriculum, it has
become a model for other experiences within the health
sciences schools at this university. We plan to continue
exploring innovative models for incorporating IPE into
experiential learning rather than trying to offer the pro-
gram to all students, which is unrealistic at this time.
There were several limitations to this study. The tim-
ing of survey administrationmay have affected the results
and increased the potential for response-shift bias.12 Ad-
ministering separate pre- and post-IPE student surveys
may have inadvertently affected participants’ percep-
tions of their initial knowledge, attitudes, and behavior,
and thereby increased the potential for artificially inflat-
ing these results. For example, students may have ini-
tially rated themselves high in their ability to work as a
team. However, after completing the IPE, they may have
realized their teamwork skills were not as strong as they
originally thought. Indeed, most students rated their in-
terprofessional skills very highly in the pre-IPE survey.
To address this challenge with future students, the pre-
ceptors will administer a retrospective pre-post student
survey following completion of the IPE to help prevent
response-shift bias. Additionally, the pre- and post-IPE
student survey was not validated before using it in this
study and will need to be psychometrically validated for
future application. Furthermore, only two of the 20 sur-
vey items showed significant student improvement from
pre- to post-IPE. Thus, the small sample may have been
insufficient to detect significant improvement on other
items. The very small numbers of students and patients
involved with the IPE in this study significantly limits
the generalizability of our findings. Finally, given the
newness of this program, administering follow-up sur-
veys to previous participants to determine longer-term
learning or behavior changes is not possible yet. While
the overall intent for this experience was to instill stu-
dents with a better understanding and appreciation for
MTM services, measuring the impact of this IPE pro-
gram on students’ future interactions with healthcare
providers may be difficult. Future plans include valida-
tion of the pre- and post-IPE student survey items and
development and administration of follow-up surveys to
assess longer-term learning, behavioral changes, and
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MTM acceptance rates in program participants after
graduation.
CONCLUSION
This IPE in MTM provided a novel approach to
promote interprofessional collaboration and education
in this unique area of patient care. The program im-
proved students’ attitudes toward and skills in interpro-
fessional collaboration while contributing to improved
interprofessionalism at the UAMMC and within the
MTM services provided to patients. These results are
encouraging; however, additional research with larger stu-
dent populations and inmore diverse settings is warranted.
In summary, while many colleges of health professions
face challenges meeting the IPE requirements outlined in
accreditation standards, this IPE program may serve as a
model for other institutions to develop similar programs to
help them meet these urgent provisions.13
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Appendix 1. Sample Post-IPE Survey Open-Ended Student Comments
Theme Student Comments
Found that integration of other professions allowed them to learn
a considerable amount of clinical information from their
colleagues and to better understand the role and expertise of
other professions on the healthcare team (n58).
“I felt a great deal of respect for each of the other students and
the knowledge and skills they contributed to the team!”
“I learned way more than I thought I was going to by working
with other members of the healthcare team.”
“I learned more about pharmacy and nutrition than I would have
known without the experience.”
Felt that the interprofessional experience was easier than they
were originally anticipated due to the support of the other
students and their cooperation (n56)
“I liked working on patient cases with the other students. It was
definitely easier than I anticipated since everyone else was
very cooperative and willing to work together.”
“It was much easier to complete the task with the support of the
other professional students; each student contributed a unique
energy and understanding. I was initially concerned that I
would feel very behind in this exercise. I was concerned that I
would not be able to adequately contribute to medication
management care compared to the pharmacy student.
However, I feel that each member of the team contributed in a
unique and complementary manner.”
Enjoyed working with live patients, as opposed to working only
with case studies in other IPE activities (n54).
“I appreciated and valued everyone’s expertise and background
and felt we were able to contribute to a REAL situation.”
“All my other interprofessional experiences were all mock
experiences so I enjoyed being able to work with real
patients.”
Felt that incorporating examples of MTM calls into the
curriculum materials would improve their experience and
better prepare them for conducting the live calls with patients
(n54).
“Provide a good example/demo of an ideal follow-up phone call
so that we have a better of idea of what to model after.
Otherwise, I think this is great project and I hope that it is
successful.”
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